Jelen obični (Cervus elaphus L.) -prva prekretnica razvoja rogovlja Original scientific paper Izvorni znanstveni članak SUMMARY Selection of males is based on two main parameters, degree of physical development (body weight) and the stage of secondary sexual characteristic development -antlers. Antlers can be characterized as a weapon which reflects the age, body weight and physiological condition. In particular, antler development is an indicator for selection of yearlings and young males too. Selection in age class "young males" (age 3-5 years) is crucial for managing male side of red deer population. In this age class young males require a lot of energy because they experience, both skeletal and physical development. In this age class it is important to mention that important elements of antlers appear -tines and possible royal. The research was conducted in the Baranja Danube area from the fenced unit of the hunting area in the same nutritional and habitat conditions. Cast antlers of 13 males were measured during their life (individual approach). After the data processing special attention was given to the "young males" age class. Trend of growth for all the observed parameters appeared. What occurred is the so-called first significant "jump -milestone" of antler development. Significant development of antlers in young males appear in the fifth year of their life when the young males reach the required physical and skeletal development. Thus, development of antlers can't jeopardize parallel operations of other body processes.
INTRODUCTION
Deer antlers (Cervidae family) are an example of fast growing bones and the only bone formation in mammals, capable of complete regeneration. Males of all species within the deer family (Cervidae) grow antlers, except for the genus Rangifer, where both males and females grow them. Each year the antlers are discarded and each year a set of new antlers grow. This growth cycle is closely associated with the reproductive cycle, hormonal processes and photoperiodism (Bubenik, 1990 ; Kierdorf and Bartoš, 1999; Bauman et al., 2000; Bubenik and Hundertmark, 2002; Crowley et al., 2004.) . On the other hand antler size in cervids is known to be influenced by age, nutrition, health status and genetic factors (Wolfe, 1983) . Beside the biological value of the antlers, economic importance of deer antlers is equally vital. Wild ungulates have been hunted for centuries no matter whether for food or sport.
Wildlife management uses hunting as a tool to eliminate the possible annual surplus of animals in the population. Wildlife management should recognize the impacts of hunting beyond simply reducing population densities (Apollonio et al., 2017) . Wildlife populations are managed on the basis of sustainable development, so it is necessary to remove a certain number of animals from all sex and age classes. Variables increasing the probability that selective hunting for male mammals with large horns, tusks or antlers will lead to evolutionary changes in the size of the horns, tusks or antlers include aspects of a species' biology but also many variables under the control of wildlife managers (Festa-Bianchet, 2016). The subject of this paper is males, namely the selection of young males. Trophy hunting represents one form of selective harvesting that has been traditionally implemented in wild cervids. This harvesting regime is a non-random process whereby humans select individuals are to be removed from a population based on 1 or several phenotypic traits (Pozo et al., 2016) . The aim of this paper should point to significant difference in the parameters of red deer antlers (1) in young males, and between the second, third and fourth heads at red deer, as well as differences that can bring significant gain in the value of red deer antlers at maturity when the greatest financial impact from wildlife management is present. As the title suggests, if it is not sure whether observed animal is for selection it is better to wait for the first milestone in antler development.
MATERIAL AND METHODS
The study was conducted in the Baranja Danube area (GPS 45.724270, 18.863572). The research area is located in the north-eastern part of Croatia, just by the Hungarian and Serbian border. It is the swampy riverbed of the Danube River. The research material consisted of cast antler branches of 13 males. Every year during the life of the 13 males, the branches of cast antlers were collected and measured. In this way it was possible to monitor the growth and development of antlers, from each individual. The mentioned males were labelled with their ear tags as calves. With this method (ear tagging) it was possible to accurately determine the age of individuals, each year. The males were in the enclosed part of the open hunting ground, in the same nutritional and habitat conditions, which facilitated their monitoring and finding cast antler branches. The measurement was done in the way prescribed by the "International Hunting and Game Conservation Council (CIC)" -formula for assessing the trophies of the Red deer (Frković, 2017) . The total mass of antlers is made up of antlers and skulls. Given that there is no skull in the cast antlers, we have added one kilogram to the weight of the antlers as substitute for skull (approximate value). This added value of one kilogram is equal for all pairs of cast antlers so that if there is an error it is systematic measurement error of samples (Pranjić, 1990) . It is also equal to all samples and has no significant influence on the final conclusions. Likewise, the range is also defined as such, the value of three points were given to all the measured pairs of cast antlers. After data processing, special attention was given to the age group "young males" aged 3-5 years.
The obtained values of the traits were compared with each other for hunting years. The data is processed in the IBM SPSS Statistics 20 software package.
RESULTS AND DISCUSSION
Antler parameters as CIC value, antler mass, total length of antler branch and length of the third antler tine are shown in Table 1 . These traits are important when selection of red deer males is considered. Possible visual assessments in nature, based on the experience of individual hunter when observing wild animals and their core management characteristics are alsi important (Degmečić, 2009 Smith, 1998) , it is important to point out the first milestone in antler growth for wildlife management. At wildlife management everything happens once in a year so this kind of knowledge can significantly shorten the way and enable earlier achievement of the management goals. Statistical data processing was performed for the measured traits shown in Table 1 . A comparison was made between the measured antler traits through the years. The objective of such analysis was to acquire the moment (year of life) when the measured parameters make a significant difference (jump) in value compared to the previous year. From Table 2 it is clearly visible that all the measured parameters (CIC-value, antler mass, length of antlers and length of the third tine) are significantly increased from the fourth to fifth year of life. The age class of young males constitutes males three, four and five years old. In this age class there is a trend of growth of all the observed parameters as well as high degree of mutual association of the observed parameters (linear) growth (Degmečić, 2009 ). But this analysis shows that when we look at the males in this age class, we have to take into account the fact that at the age of five there is a significant difference in the growth of the important antler traits compared to the previous two years of the observed class. Features such as the length of the branch, the length of the third tine and the total CIC value of antlers are the basic elements according to which the breeder decides whether the animal will remain in the further breeding process or it will be included in the selection cull. Figures 1 to 4 it is clear and visible (interpolation step line) that the first significant change in the growth and development of antlers occurs in the fifth year of red deer stag. Figures 1-4 (CIC-value, antler mass, antler length and length of third tine), show clearly the highest difference (step) between the fourth and fifth year of the young red stags. Significant changes also occur later in life, for example in seventh year, etc., however the first milestone, as this paper shows, appear from the fourth to the fifth year of red stag life. Brna et al. (1993) , during the researches related to the comparison of the results of breeding in free nature and farm, got the first major difference in CIC value (28 CIC points) in the fifth year of stags life. Male elk, investigated in Wayoming related to causes of death during winter and antler mass, showed significant jump from four year old stag and five year old stag -almost 2 kilograms (Smith, 1998) . Wolfe (1983) was researching connection between antler development and age in Wapiti, and among other things, determined that antler length and antler weight were significantly greater when the difference between fourth year and fifth year was considered. Almost all parameters grow together with the age up to 12-14 years. After this period the parameters usually start to decrease slowly (Bokor et al., 2013) , 1982) . Pedicle development and then the development of the first antlers are related to a certain threshold of the body mass (Suttie et al., 1983) . Equally, researches of many authors have shown the correlation between development of antler and body mass (Degmečić, 2009 ). Thus, it has been shown that the growth and development of the body manage many processes in the organism of Cervidae.
CONCLUSION
Selection in the age class of young males (3 -5 years old) is very important for the future formation of the male part of the red deer population in their economic maturity (9 and more years old). In these few years, young males require a lot of energy for their skeletal and physical development (Simpson, 1993) . Equally important in this age class is architecture formation of antlers (Bubenik, 1982) . Added to this the conclusion that within this age class there is the first milestone in antler development, it is clear that selection in this age class becomes important. That first milestone in antler development should separate the five-year-old males from those in the third and fourth year when selection is considered. The purpose of this paper is to warn that decision making tools about the selection of red stags in the fifth year should be different from the decision making tools for red stags tree or four year old. Otherwise it can have significant consequences for the mature age class. It is necessary to continue the research in the direction of body mass balance and development of the red stags, precisely in that fifth year in order to be able to confirm certain disagreement about the possible connection. The devil is in the detail (Clutton-Brock and Coulson, 2003).
